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© Cutting disk for rock and similar materials. 



© A cutting disk for rock and similar materials, 
comprising a wear tool (14) ring housed on a support 
element (12,13) which can be constrained to the 
casing (11) of a roller of a cutting head for mills, in 
which disk the wear tool ring (14) is constituted by a 
plurality of parts (15) with circular-sector shape. 

The circular sector shaped parts (15) are modu- 
lar and interchangeable and the support element is 
constituted by a pair of annular elements (12,13) 
which are positioned on opposite sides relatively to 
the wear tool (14), and are constrained to one an- 
other by means of fastening elements (19). 
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The present invention relates to a cutting disl< 
for rock and similar materials. 

In the excavations of rock or similar materials, 
after the use of the button rolls, how given up 
owing to its high cost and reduced penetration 
power, the disk rolls have been adopted, which 
yielded very good results. 

In fact, the disk, by revolving and cutting along 
essentially its peripheral edge, makes it possible 
the rock penetration rate to be maximized. 

in practice, the higher thrust power and the 
large moment of inertia correspond to an as high 
rock penetration rate. 

In that way, it was possible to develop ma- 
chines which can transmit to the rolls thrusts of the 
order on 35 tons. 

The scaling up from the few tons of thrust per 
roll to the tens of tons of the present machines 
always met with a critical point which is repre- 
sented by the cutting tool, i.e., by the disk. 

This is so.because the roll, by now installed on 
shafts of proper size and with the aid of modern 
bearing which can bear realty enormous thrusts, 
continues to display, as its critical point, the disk, 
i.e., the construction and designing thereof. 

In fact, it is well known that the particularly 
advanced technology which have developed here- 
tofore, make it possible rolls to be built whcih could 
be used for much longer time periods. Unfortu- 
nately, this is not possible at present, owing to the 
disks still displaying a decidedly shorter operating 
time than the other components of the same roll. 

Furthermore, it should anyway be taken into 
account the fact that the disk is also that portion of 
the roll which is submitted to the largest stresses, 
which are such as to cause a rapid wear thereof. 

Furthermore, a worn off disk displays a poor 
rock penetration power and, consequently, a large 
increase in friction. Therefore, on the field the revo- 
lution speed is considerably increased in order to 
reach the same feed rate, and eventually, in order 
not to irreparably compromise the structure of the 
roll, the thrust has to be decreased and, con- 
sequently, the production rate decreases, with a 
general increase in costs and times. 

Therefore, the wear of the disk requires that 
the rolls and/or the disk are frequently replaced, an 
operation which, as a matter of fact, requires that 
the mill is stopped and the production is discontin- 
ued, with the attending personnel being possibly 
not properly used. Furthermore, one should also 
consider that a more frequent replacement of the 
disk may cause damages to the integrity of the 
other components of the same roll. 

The purpose of the present finding is of ad- 
dressing most problems which presently affect the 
disks, as mentioned hereinabove. 



A further purpose is of taking advantage, as far 
as possible, of the characteristics of the material 
used, in order to achieve higher disk penetration 
rates with lower and lower friction on the rock, and. 
5 possibly, with minimal values of the moment of 
inertia. 

A further purpose is of reaching the optimal 
exploitation of the power of the mill, and reducing 
the specific energy consumption per each m^ of 
10 excavated rock. 

These purposes according to the present find- 
ing are achieved by providing a cutting disk for 
rock and similar materials, which is constituted by 
a wear tool ring housed on a support element 
75 which can be constrained to the casing of a roller 
of a cutting head for mills, characterized in that 
said wear tool ring is constituted by a plurality of 
parts with'circular sector shape. 

Advantageously, also said support element is 
20 constituted by a pair of annular elements posi- 
tioned on opposite sides relatively to the wear tool. 

In such a way, any worn off parts can be 
rapidly replaced, with the surfaces of the casing on 
which both the wear tool ring and the support 
25 elements are housed, remaining unaltered and in 
their original condition. 

The advantages and characteristics of a disk 
according to the present finding will be better evi- 
dent from the following exemplifying, non-limitative 
30 disclosure, made by referring to the accompanying 
schematic drawings, in which: 

Figure 1 is an elevation, partially sectional view 
of a disk according to the present finding in- 
stalled on the casing of a roll of a cutting head 
35 for mills, 

Figure 2 is a plan, partially exploded, view of the 
disk of Figure 1 , and 

Figure 3 is a sectional view of a portion of a 
further exemplifying embodiment of disk accord- 
40 ing to the present invention. 

Referring to Figures 1 and 2, a cutting disk for 
rock and similar materials is schematically illus- 
trated, which is generally indicated with 10, and is 
installed on board of the casing 11 of a roll of a 
45 cutting head for mills, suitably linked onto a revolv- 
ing shaft. 

The disk 10 is composed by two support ele- 
ments 12, 13, between which a tool ring 14, acting 
as the cutting element, is installed. In general, the 

50 ring 14 is constituted by a hard metal, suitably 
studied for shape and alloy, firmly linked to the 
support elements 12, 13. 

In the illustrated ring embodiment, the tool ring 
14 of hard metal is composed by three modular 

55 sectors 15, e.g., having a circle-arc shape, and 
extending over an angle of 120°, which are equal to 
each other and interchangeable, in such a way that, 
once installed, they will form a complete ring. The 
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wear tool ring 14 displays a symmetrical cross 
section and one of such modular sectors 15 is 
shown in exploded view in Figure 2. 

Said modular sectors 15, or, anyway, the tool 
ring 14, are is correctly positioned inside a relevant 
hollow seat 20 peripherally provided on the support 
element 13, which is made in the form of an 
enblock ring, and is facing inwards, I.e., opposite to 
the other support element 12. The correct position- 
ing of the modular sector 15 relatively to the sup- 
port elements 12 and 13 is furthermore accom- 
plished thanks to the presence of elastic pins 16 
which can be slid into through-bores 21 provided 
through the modular sectors 15 and inside blind 
bores 22 provided inside the support elements 12 
and 13. 

The whole positioning of the cutting disk 10 is 
finally accomplished by lining up through-bores 17 
and threaded bores 18 provided through and. re- 
spectively, inside both mutually facing support -ele- 
n^ents 12 and 13. respectively. Said support ele- 
ments 12 and 13 are constrained to each other by 
entering relevant fastening elements, as screws 19, 
into the mutually lined-up bores 17 and 18. so as 
to realize the above said cutting assembly. 

It should be observed that In the end assem- 
bled position, the cutting disk 10 is housed on the 
casing 11 of the roll and is fastened in its position 
by means of an elastic ring 23 which can be 
housed inside a ring groove 24 provided in said 
casing. 

However, it is not excluded that, according to 
an alternative exemplified embodiment, the tool 
ring 14 may be made as one single piece, with, 
however, the problems relating to manufacturing 
such an enblock piece of hard metal, remaining 
untouched. 

In the illustrated embodiment, the support ele- 
ments 12 and 13 are constituted by anular ele- 
ments separate from the casing 1 1 of the roll. More 
precisely, said support element 13 is made, as 
said, as one single enblock, ring-shaped piece, and 
the support element 12 Is realized as three mutu- 
ally equal sectors each of which extends in circle- 
arc fashion over an angle of 120°, and all of which, 
once Installed, will form a ring-shaped element. 
Therefore, the disk 10 will be mounted on the 
casing 11 of the roll first by inserting the support 
element 13, then positioning, through the elastic 
pins 16, the tool ring 14, whether made as one 
single enblock part, or as a plurality of parts, and 
finally housing the second support element 12, or 
the three sectors which constitute it. 

After having carried out such operations, the 
elastic ring 23 will be positioned inside the groove 
24 provided in the casing 1 1 , after fastening the 
support elements 12 and 13 to each other by 
means of screws 19. 



Such a sequence of operating steps used at 
assembly time can be validly used in the reverse 
order, for dismantling and replacing any possibly 
worn off parts. Furthermore, should the support 

is parts of the roll, or the roll bearings (not Illustrated) 
undergo irreversible damages, the whole disk 10, 
i.e., the support elements 12 and 13 and the tool 
ring 14 can be recovered. All the above makes it 
possible considerable savings to be accomplished 

10 in servicing costs, operating times and purchasing 
costs for cutting head component parts. 

According to another embodiment selected, 
one of the support elements, e.g.. the support 
element indicated with 13, could be integrated In 

75 the casing 1 1 . so as to constitute an enblock piece 
with it. In this case, the tool ring 14 of hard metal, 
or its modular sectors could be directly positioned 
on their relevant seat 20. The end assembly of the 
cutting disk could be carried out by installing the 

20 second support element 12, as a fastenable ele- 
ment to casing 11. The removability of the second 
support element 12 would allow the ring 14 or wear 
element to be totally or partially replaced, in this 
case too. without having to dismantle the roll from 

25 the mill head. 

Figure 3 displays a further, alternative exem- 
plifying embodiment of the present finding, in 
which support elements 112 and 113 equal to each 
other are provided. In both said support elements 

30 112 and 113, on their inner, mutually facing sur- 
faces, seats 120 are provided which are suitable for 
housing a tool ring 114. 

Also in this case, the tool ring 114 can be 
constituted by a plurality of parts with circular sec- 

35 tor shape, which are modular and interchangeable. 
The tool ring 114, or its modular portions, are 
provided with through-bores 122 which can be lin- 
ed-up to bores 117 and 118 provided through the 
support elements 112 and 113. In that way, both 

40 ' the linkage between the support elements 112 and 
113, and, directly, fastening the tool ring 114 and/or 
its modular parts, can be accomplished by means 
of screws 119. 

One will also observe that, in the embodiment 

45 displayed In Figure 3, the wear tool ring 114 has a 
cross-section in which a side 125 of said cross- 
section has a not very inclined direction, i.e., a 
nearly vertical direction, and, on the contrary, the 
other side 126 extends according to a rather In- 

50 clined direction. A wear tool ring 114 may be given 
such a shape in order that the wear deriving from 
the penetration compensates for the wear caused 
at furrow exiting, producing a self-sharpening ac- 
tion and. above all, reducing the friction undergone 

66 by the tool when entering into and leaving from, the 
material to be cut. 
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Claims 

1. Cutting disk for rock and similar materials, 
constituted by a wear tool ring housed on a 
support element which can be constrained to 
the casing of a roller of a cutting head for 
mills, characterized in that said wear tool ring 
is constituted by a plurality of parts with cir- 
cular sector shape. 

2. Cutting disk according to claim 1, character- 
ized in that said circular-sector shaped parts 
are modular and interchangeable. 

3. Cutting disk according to claim 1, character- 
ized in that said support element is constituted 
by a pair of annular elements positioned on 
opposite sides relatively to said wear tool and 
constrained to each other by means of fasten- 
ing elements. 

4. Cutting disk according to claim 3, character- 
ized in that at least one from said pair of anular 
elements which constitute said support ele- 
ment is provided with a peripheral inwards- 
facing hollow portion which partially houses 
said wear tool. 

5. Cutting disk according to claim 3, character- 
ized in that said fastening elements are housed 
Inside through-bores provided through said 
wear tool. 

6. Cutting disk according to claim 1, character- 
ized in that at least a portion of said support 
etennent is provided integral with said casing of 
said roll. 

7. Cutting disk according to claim 3, character- 
ized in that at least one of said annular ele- 
ments of said support element is constituted 
by a plurality of parts having a circular sector 
shape. 

8. Cutting disk according to claim 1, character- 
ized in that said wear tool ring displays a 
symmetrical cross-section. 

9. Cutting disk according to claim 1, character- 
ized in that said wear tool ring displays a 
cross-section, a side of which has an essen- 
tially vertical direction, and the other side of 
which extends according to an inclined direc- 
tion. 

10. Cutting disk according to claim 3. character- 
ized in that between said tool ring and said 
annular elements of said support element, 



elastic pins are inserted. 



5 



10 



15 



20 



25 



30 



35 



40 



45 



50 



4 



EP 0 602 753 A1 




EP 0 602 753 A1 



Fig.2 




15 



J) 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 93 20 3555 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Calegonr 



CitatioD of document witli iodicatioii, where appropriate, 
of rdevant panages 



Refevant 
toi 



CLASSIFICATION OP THE 
APFUCATION OnLCLS) 



X 
Y 

Y 
X 
A 

A 



US-A-3 981 370 (BINGHAM) 

* column 1, line 54 - line 67; figures * 

US-A-1 143 275 (HUGHES) 

* figures 4-9 * 

US-A-4 004 645 (REES) 

* figures * 

US-A-3 766 998 (BOWER) 

* figures * 

FR-A-2 593 548 (BOART) 

* figures * 



1.2,6.8 
3-5,7,9 

3-5,7,9 



1.2.8 
3 

1 



E21B10/12 
E21B10/52 



TEQINICAL FIELOS 
SEARQIED . antaS) 



E21B 



The present search report hw been drawn up for all dains 



Plactef icittk 

THE HAGUE 



Mt of caavldloi of (k ic vck 

22 March 1994 



Weiand, T 



CATECORY OF QTED DOCUMENTS 

X : partlcululy relevant if taken alone 

Y : partlculaily releranl If combined with another 

docunent of the siroe category 
A : techoolDglcal background 
O : non-nrlttai disclosure 
P : Intennedtaie docunent 



T t theory or principle underiying the invention 
C : earlier patent document, but published on, or 

afttf the filing date 
D : document dted in the application 
L : document dted for other rosons 

dk : menb^ of the sane patent fanlfy, cofrespoodfaig 



